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1 1 1 0 0 other X. oryzae pv. oryzae type III effectors such as XopU, XopV, XopP, XopG and AvrBs2 1 0 1 are able to suppress rice immune responses that are induced by XopQ-XopX. Overall, the 1 0 2 results suggest that XopX can interact with a subset of rice 14-3-3 proteins as well as with the 1 0 3
XopQ effector, and that this differential interaction leads to suppression or induction of 1 0 4 immune responses respectively. Also, additional type III effectors of X. oryzae pv. oryzae 1 0 5 may be involved in suppression of XopQ-XopX induced immune responses in rice. Bioinformatic analysis revealed that X. oryzae pv. oryzae XopX has five putative 14-3-3 1 1 0 protein binding motifs encompassing the conserved residues serine-84 (mode-II motif 1 1 1 'RASTSAP'; amino acid 80-86), serine-193 (mode-II motif 'RGAISNP'; amino acid 189-1 1 2 195), threonine-430 (mode-II motif 'RRDFTGP'; amino acid 426-432), serine-477 (mode-1 1 3 1 motif 'RSESIP'; amino acid 474-479) and threonine-621 (mode-1 motif 'RLFTGP'; 1 1 4 amino acid 618-623). In order to check if XopX would interact with any of the rice 14-3-3 1 1 5 proteins, we cloned the wild-type xopX gene in the pDEST32 vector yielding the BD::xopX 1 1 6 (DNA-Binding Domain) clone (as listed in Supplementary table S2 ). We screened xopX 1 1 7 against the eight rice 14-3-3 proteins cloned in the pDEST22 vector yielding the AD::gf14a-h Supplementary table S2), using the yeast two-hybrid system and the yeast strain pJ694a 46-51 and 'RAASGP', amino acid 143-148]. Hence, it is possible that these effectors may 3 3 8 suppress XopQ-XopX induced immune responses by interaction with the rice 14-3-3 Thus, this study suggests a dual role for the type III effectors XopQ and XopX in the course Is there a temporal distribution in expression of XopQ and XopX during progression of 3 4 5 disease caused by X. oryzae pv. oryzae? What are the roles of the 14-3-3 proteins Gf14d, 3 4 6
Gf14e, Gf14f and Gf14g in elaboration of rice immune responses during X. oryzae pv. oryzae The bacterial strains Escherichia coli DH5 ; Agrobacterium tumefaciens AGL1, X. oryzae coli and A. tumefaciens AGL1 strain were grown in Luria-Bertani (LB) medium. E. coli was 3 5 8 grown at 37°C whereas A. tumefaciens was grown at 28°C. X. oryzae pv. oryzae strains were 3 5 9 grown on peptone sucrose (PS) medium at 28°C (Ray et al., 2000) . The yeast strain pJ694a 3 6 0 was grown at 30°C in yeast extract, peptone, dextrose (YPD) medium, or minimal media were the susceptible rice variety Taichung Native-1 (TN-1) for transient overexpression concentrations of antibiotics used were rifampicin (Rif)-50μg/ml, spectinomycin (Sp)-3 6 6 50μg/ml, gentamycin (Gent)-10μg/ml, ampicillin (Amp)-100μg/ml, kanamycin (Km)-3 6 7 15μg/ml for X. oryzae pv. oryzae and 50μg/ml for E. coli. The TN-1 rice variety, which is susceptible to X. oryzae pv. oryzae infection, was used to 3 7 0 study bacterial leaf blight symptoms caused by the X. oryzae pv. oryzae strain BXO43. Healthy seeds of the plants were surface-sterilized in sodium hypochlorite (Sigma) for 2 min, 3 7 2 rinsed five times in deionized water and imbibed overnight at 28°C. They were then placed 3 7 3 on moist filter paper for 2 days in dark at 28°C. Upon emergence of root and shoot, they were 3 7 4 transferred to 14hr light/ 10hr dark photoperiod in growth chamber (Conviron, Germany). After 3 days of growth, seedlings were sown in black soil mix. Pots with plants were kept in a 3 7 6 greenhouse in the following conditions: ~30°C/20°C (day/night), ~80% humidity, natural 3 7 7 sunlight with a ~13h/11h light/dark photoperiod. For the amplification and cloning of the wild-type copy of the xopX gene, or its 14-3-3 3 8 0 protein binding motif mutants, high-fidelity Phusion polymerase (Finnzymes) was used along 3 8 1 with their respective primers ( Supplementary table S1 ). The genes were cloned into 3 8 2 pENTR/D-TOPO (Invitrogen, California) and further by Gateway LR reaction (Invitrogen, Biosystems, Wilmington, MA) was used for all screening purposes. For cloning in the pHM1 3 8 5 vector, primers as listed in Supplementary table S1 were used for amplification of the xopX 3 8 6 gene and its 14-3-3 protein binding motif mutants using Phusion polymerase (Thermo Fischer in the primers. Ligation reactions for cloning in pHM1 were carried out using T4 DNA ligase 3 9 0 (NEB, Massachusetts). Plasmids were purified using the alkaline lysis method. Gel extractions were carried out using 3 9 2 Macherey Nagel Gel Extraction kits. Agarose gel electrophoresis, transformation of E. coli 3 9 3 and electroporation of plasmids into A. tumefaciens AGL1 and X. oryzae pv. oryzae were 3 9 4 performed as described previously (Ray et al., 2000, Subramoni and Sonti, 2005 DNA sequencer). The obtained sequences were subjected to homology searches using the 3 9 7
BLAST algorithm in the National Centre for Biotechnology Information database (Altschul , 1990) . Site-directed mutagenesis was done in xopX based on prediction of the 14-3-3 3 9 9 protein binding motifs in xopX. The conserved serine/threonine residues in the interaction 4 0 0 motifs were mutagenized to alanine to yield a null mutant and to aspartic acid to yield a 4 0 1 phosphomimic mutant using primers in Supplementary table S1. The pENTR::xopX plasmid 4 0 2 was used as template. The wild-type copy of the xopX gene and its 14-3-3 protein binding motif mutants were 4 0 5 cloned in the yeast two-hybrid vector pDEST32 (Invitrogen) using the Gateway cloning 4 0 6 system (Invitrogen, California). The eight rice 14-3-3 genes cloned in the yeast two-hybrid 4 0 7 vector pDEST22 (Invitrogen) were used from a previous study (Deb et al., 2019) . For containing xopN, xopQ and xopZ were used, whereas xopX was cloned in pDEST32. These 4 1 0 plasmids were transformed into Saccharomyces cerevisiae strain pJ694a (James et al., 1996) . Yeast transformation was done using the LiAc/single strand carrier DNA/PEG method as adenine hemisulfate (80 mg/l). Following 12-16h of growth, secondary culture was put using 4 1 5 3% of primary inoculum and the culture was allowed to grow for 4-6h till it reached to 4 1 6 O.D. 600 = 0.6-0.8. Cells were then harvested by centrifugation at 3000rpm for five minutes, DNA) was added per plasmid to be transformed, mixed by vortexing vigorously, and 4 2 0 incubated at 30 o C for 30 minutes. The cells were then subjected to heat shock at 42 o C for 30 4 2 1 minutes, placed on ice for 5 minutes and plated on selection medium for the respective 4 2 2 transformed vector and grown at 30 o C to select for transformants. For screening for interaction, colonies were scraped from plates, patched and grown cultures was adjusted to 1.0, serial dilutions were made and spotted on the medium with 4 2 6 selection for vector and the medium with selection for interaction (lacking the products of the reporter genes adenine and histidine) + 1mM 3-amino triazole (3-AT; inhibitor of His3 4 2 8 gene). Growth on the medium for interaction was used to identify the interacting clones. Each 4 2 9 set was repeated three times. The wild-type copy of xopX and its 14-3-3 protein binding motif mutants were cloned by 4 3 2 Gateway cloning (Invitrogen, California) from the pENTR clones to the BiFC vector pDEST- previous study (Deb et al., 2019) . To check for XopQ-XopX interaction, xopQ was cloned in pDEST-VYNE(R)GW. These binary vectors obtained were then electroporated into the A. Callose deposition assays were done as described earlier (Adam and Somerville, 1996 , Hauck 4 4 8 et al., 2003 , Sinha et al., 2013 . X. oryzae pv. oryzae strains were grown to saturation, OD 600 4 4 9 adjusted to 1.0 using Milli-Q water and infiltrated with a needleless 1ml syringe into leaves 4 5 0 of 14-day old rice plants. 16h after infiltration, the leaves were cut, spanning 0.5 cm on each 4 5 1 side of the infiltration zone, and placed in absolute alcohol at 65°C to remove chlorophyll 4 5 2 completely. This was followed by treatment with 70% ethanol at 65°C and further by MQ Assays for programmed cell death in rice roots were performed as described earlier (Sinha et 4 6 1 al., 2013). TN-1 rice seeds were surface sterilised by washing with sodium hypochlorite 4 6 2 (Sigma) followed by three water washes and imbibed with water overnight. The following 4 6 3 day, the seeds were placed for germination on 0.5% sterile agar lined with sterile Whatman filter paper for 2 days in dark at 28 o C. 1cm long root tips were cut from the seedlings and At least five roots were imaged for each construct per experiment. Each set was repeated 4 7 3 three times. The type III effectors were cloned by Gateway cloning (Invitrogen, California) from the Gateway® cloning (Invitrogen, California) from the pENTR clones to yield the constructs as Images were analyzed using the ZEN software. Each set was repeated three times. Conflict of interest statement: The authors declare that no conflict of interest exists. domain (BD) fused with XopX, XopX S84A, XopX S193A, XopX S193D, XopX T430A, QDO) media with 1mM 3-AT. Observations were noted after 3 days of incubation at 30°C.
Short legends for supporting information:

1 9
Similar results were obtained in three independent experiments. Bar, 50μm. Similar results were obtained in three independent experiments. Fluorescence was visualised in a confocal microscope at 20x magnification and excitation AvrBs2. The molecules marked in red are the putative candidates involved in the activation 5 5 5
of rice immune responses. Bar, 50μm. Similar results were obtained in three independent experiments. vector expressing binding domain (BD) fusion with XopX, XopX S84A, XopX S193A,
XopX S193D, XopX T430A, XopX S477A, XopX S477D or XopX T621A and the prey were treated with one of the following: Milli-Q (MQ) water, X. oryzae pv. oryzae BXO43 5 9 5
(wild-type) or t h e quadruple mutant (QM) strain harbouring the following: pHM1 empty 5 9 6
vector alone, or pHM1 expressing XopX, XopX S84A, XopX S193A, XopX S193D, XopX 5 9 7
T430A, XopX S477A, XopX S477D or XopX T621A. Treated roots were subsequently 5 9 8
stained with propidium iodide (PI) and observed under a confocal microscope using 63x oil 5 9 9
immersion objectives and He-Ne laser at 543nm excitation to detect PI internalization. Five expressing XopX, XopX S84A, XopX S193A, XopX S193D, XopX T430A, XopX S477A, Bar, 100μm. Similar results were obtained in three independent experiments. one of the following was co-cultivated with onion epidermal peels: eGFP::XopX, 6 1 6 eGFP::XopX S193A, eGFP::XopX S193D, eGFP::XopX S477A or eGFP::XopX S477D.
1 7
Fluorescence was visualised in an epifluorescence microscope at 10x magnification and microscope at 10x magnification and excitation wavelength (488nm) 48h after co-cultivation. seedlings were infiltrated with one of the following: A. tumefaciens AGL1 alone or AGL1 7  3  3   D  i  f  f  e  r  e  n  t  i  a  l  l  y  A  f  f  e  c  t  V  i  r  u  l  e  n  c  e  ,  S  u  p  p  r  e  s  s  i  o  n  o  f  H  o  s  t  I  n  n  a  t  e  I  m  m  u  n  i  t  y  ,  a  n  d  I  n  d  u  c  t  i  o  n  o  f  t  h  e  H  R  7  3  4  i  n  a  N  o  n  h  o  s  t  P  l  a  n  t  .  M  o  l  P  l  a  n  t  M  i  c  r  o  b  e  I  n  t  e  r  a  c  t  ,  2  8   ,   1  9  5  -2  0  6  .  7  3  5  H  A  J  R  I  ,  A  .  ,  B  R  I  N  ,  C  .  ,  H  U  N  A  U  L  T  ,  G  .  ,  L  A  R  D  E  U  X  ,  F  .  ,  L  E  M  A  I  R  E  ,  C  .  ,  M  A  N  C  E  A  U  ,  C  .  ,  B  O  U  R  E  A  U  ,  T  .  &  7  3  6  P  O  U  S  S  I  E  R  ,  S  .  2  0  0  9  .  A  "  r  e  p  e  r  t  o  i  r  e  f  o  r  r  e  p  e  r  t  o  i  r  e  "  h  y  p  o  t  h  e  s  i  s  :  r  e  p  e  r  t  o  i  r  e  s  o  f  t  y  p  e  t  h  r  e  e  7  3  7  e  f  f  e  c  t  o  r  s  a  r  e  c  a  n  d  i  d  a  t  e  d  e  t  e  r  m  i  n  a  n  t  s  o  f  h  o  s  t  s  p  e  c  i  f  i  c  i  t  y  i  n  X  a  n  t  h  o  m  o  n  a  s  .  P  L  o  S  O  n  e  ,  4   ,   7  3  8  e  6  6  3  2  .  7  3  9  H  A  U  C  K  ,  P  . , 
